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Polar mesospheric summer echoes (PMSE) occurrence is most probable
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characterize PMSE observation at higher frequency using PFISR, as

data and to encourage new participants to enter the field of Incoherent Scatter Radar.
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m We probed the D, E and F region of ionosphere with an advanced experimental set up of
PFISR. However, we did not observe any PMSE structure.

m The electron density obtained from the lower ionospheric regions was relatively noisy.

m Using extra ground and space based instruments, we showed that the geomagnetic
condition of the ionosphere on 2019/08/13 was relatively quit.

m In addition to the radar data, the data obtained from these ground and space based

instruments help us to verify that there was no favourable extreme condition for the formation
of PMSE.

= We demonstrate that the advanced set up of PFISR radar can be used to obtain the altitude,
latitude and time variation of plasma parameters of the ionosphere.

Experimental Design:We want to use PFISR and are basing our experiment
off of a previously run experiment ThemisD1 that can be found here
https://amisr.com/database/61/experiment/20180715.001/ because of its
already proven effectiveness at detecting PMSEs.We plan to use 22 beams in
barker mode to increase the chance of PMSE detection, and examine spatial
extent of PMSEs, and would like to adjust from long pulse to alternating code
to get more ionospheric context.We request the 2nd or 3rd time slot to
maximize the probability of detecting PMSEs, which occur most often
between 10:00-12:00 AKST according to
https://www.sciencedirect.com/science/article/pii/S1364682610001598

The incoherent scatter radar (ISR) technique provides many significant
space weather state variables — e.qg. electron and ion density,
temperature, and velocity - with unparalleled accuracy and precision.
ISR research ranges from space weather forecasting, satellite drag,
atmospheric loss, plasma physics, atmospheric turbulence, and
communications disruption. The Geospace Facilities (GEO/AGS/GF)
program at the National Science Foundation supports several
incoherent scatter radar (ISR) facilities worldwide. A community of
highly trained scientists operates and uses the data from these radars;
however, there is no clear path for graduate students to become a part
of this community. While a handful of schools do provide training in ISR
theory and techniques, most interested students need to cobble
together an educational path for themselves or pursue the program
through a postdoctoral position.
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LECTURES BY FACILITY PRINCIPAL INVESTIGATORS AND FIELD EXPERTS

Fundamentals of Probability Theory

Treat ISR as a blackbox

The Need for Statistical Descriptions of ISR Signals

= What are the science outputs?

= What knobs can you turn at the input?
e For an existing ISR
o If you got to build a new ISR

ry it yourself with two on-line tools

If I knew the positions of every single electron in the scattering volume, |
would know the received voltage exactly:

Exact expression for scattered electric field
as a superposition of Thompson scatterers:
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